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SHELBY OAKS CORPORATE PARK 
Ql'AT IV COMPLEX 

5710 SiimmiT Trot'u Drive 
MthnphlM, TcnnoHHee 181 18 


Solar boating for 4 aeparate 
but Id IngH 
Active hot air 
Flat plate air 
Solaron Corporation 
780 Hquare feet /bldg. 

140 cubic feet /bldg. 

49.23 X 10^ BTD/yenr without any 
credit for internal load/bldg. 
b0.I5 Y. !()<’ BTU/year/hldg. 

Be lx Invent ment Co. 

5118 Park Avenue 
Memphin, TN 38117 
Shelby Oakn Office Complex 
Quad IV 

McFarland fc AaHOciates 
57h1 Siunmer Trees Drive 
Memphis, TN 
Alfred M. Alperin 
A. T. Distributors 
Memphis, TN 
Stephen's Brothers 
2222 York 
Memplils, TN 

Angel Contractors, Inc. 

505 Perkins Road 
Memphis, TN 38117 

This new building was built as a speculative office complex with 4 
Identical buildings around a landscaped courtyard. The setting is a tree 
studded flat lot between Highway 64 and 1-40 with one story office and ware- 
house units near and a two story large office complex approximately one 
block to the east . The trees are deciduous. 

The structure is on a concrete slab with heated space of approximately 
6430 sq. ft. per building. Perimeter walls, with lns\ilated bronze glass 
areas, are constructed with 1/2" gyp board, metnl studs, batt insulation, 
exte*’lor grade plywood, and aggregate panels. Roof insulation and all 
considerations of construction were to comply with ASHRAE 40-75, to minimize 
heat loss and heat gain. 

Each building heat storage is within a concrete vessel built as part 
of the structure, insulated Internally with 1 1/2 inch rigid insulation board. 


Appl I cat ion 

System Type 
Collector Type 
(k)ll€»ctor Miiiiufacturer 
Collector Area 
Storage Capacity 
Building Load 

BTH's Produced 
Building Owner 


Building Name 
Architect and Engineer 


Designer 


Mechanical Cont rac t or 


General Contractor 
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alx pound dcnnltv flhorRlaHH. This storage facility is located below the 
collectors on tlie hiiildinR concrete slab at one end within the building 
perimeter. 

Included, in the mechanical system of each building, is a Carrier Roof- 
top Cooling Unit connected to n system of supply sheet metal ducts and to 
Carrier Modullne Variable Volume Units. 

Heating via the solar systet.i and electric duct heaters are through the 
same sheet metal perimeter duct system, air handling unit and perimeter 
diffusers, for each building. 

Design Phi losop.hjr 

As heating systems in the area are generally of the hot air type dis- 
tributed vi.i a ducted system with cooling, most of the installing mechanics 
are trained to install sheet metal. Therefore, a hot air solar system 
seemed a natural for this building. 

Flat plate air collectors, more particularly, Solaron Corporation col- 
lectors, were chosen by the designer, with the Architects* permission, for the 
following reasons: 

(a) The designer has been trained In Solaron 's design ar.d installation 
techniques. 

(b) The designer honestly believes the end user, in this case, is 
best served by solar air systems with a quality collector, 
properly Installed. The problems of mainten.mce, deterioration, 
freere-up, stagnation and control failure are minimized. 

(c) In the opinion of the designer, equal or nnire BTU's are delivered 
to the space by Solaron air svstoms. They usually begin collecting 
usable energy earlier in tbe day and can continue doing so until 
later in the day. Heated air is taken directly into the space 
with no addltiona* heat transfer loss, and stratification of 
usable heat is better in rocks than in liquid storage. 

id) As there was no need for lilgh temperature, there was no consldcrat inn 
of concentrating or tracking collectors. 

Solar hot water was not lnclud<*d as office buildings use so little hot 
water; it was not considered economically feasible. 

Operat ion ilf_^he_^jU em 

A Solaron air system has a special air handling unit to move air through 
the collectors and Into and out of the rock storage, with connection to 
the air duct distribution system. The mcitor has Class B insulation on the 
windings to prevent deterior.it ion as hot .ilr p.isses over it. The beat of this 
motor is added to the heat delivered to the system. 

Four motorized special low-leakage dampers and two gravity-fabric dampers 
are also part of the system. 
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The eyatem 1m deNlgned to bo autiinuit loally controlled by a Solaron- 
provlded Holid Rtatc controller with throe thernlNtom - one located in 
the collectorH, one In the rock box top plenum, one In the return air duct 
from the lieated apace. A three Mtane heatiny, thermoHCat located In the 
conditioned npace controla the operation. 

MihIob of i)peratlon are: 

1) HeatinK the apace from the collectora. 

2) Storing heat In the rock atorage. 

3) Heating from atorage. 

A) Storing heat in the rock atorage and air conditioning the con- 
ditioned apace, aa the air ct>ndit toning la a aeparate ayatem. 

5) Solar ayatem off while providing air conditioning to tlie con- 
ditioned apace. 

6) Solar ayatem off wliile providing conventional heating to the 
cond i t i t>ned apace . 

If aolar heat ia Inaufficient to maintain apace temperature, the electric 
heat backup ayatem can c«*me into operation in conjunction with mtuiea one and 
three, thereby taking advantage of .nny aolar BTU'a available for the apace. 

Aa a three-atage heating therrooatat controla the perimeter temperature, 
backup heat can only be energized by the thermostat's second stage for the 
electric heat's first stage, and the third atage of thenm>8tat operates the 
second atage of the electric heat. A time clock ia provided to operate 
night set-back. 

The first building waa completed in the fall of ld79, and the aolar 
ayatem operafed during the wlntera of 79-81, for the north building, and for 
the Bouth and east building for 80-81. The west building la now in operation. 
In the closet adjacent to the rock storage, a panel was fabricated by the 
contractor. It has indic.ating lights for the m«>de the system is in, aa well 
as the seven day program clock, and perimeter electronic thermostat set point 
controllers. 


P r 1 ' H ems Kn eoun tered .ind Solutions 

(A) At the design review with DOE representatives, construction 
details were reviewed and all major parts of the solar system 
were scrutinized and any indecisions were cleared up. 

(B) However, wlien the steel supports were dec tiled and fabricated by 
the steel erectors, the smooth surface leeded for the collectors 
was not adhered to and the steel had to be reworked. Also, the 
hole punching for the collector hold down bolts was not always 
•aligned correctly, so some field corrections were made, 

(C) As the instal lat i(«n of the collectors was new to the installing 
contractor's personnel, the collector supplier supervised the 
first few to .alleviate any fears they might have, and afterwards 
the collector inst.d lat ion was accomplished very smoothly. 
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(D) The inelde glass of the double glased cover of one collector shat- 
tered after Installation (several weeks later), hut the Installer 
decided to wait until the building was to he occupied to sec If 
anyone noticed the solar systetn. He received numerous calls In- 
dicating the public really was watching the Job. 

The cause of the glass to shatter was never determined, but It 
was suspected that It expanded with heat from the collectot and 
the tempering was defective. 

(E) After check out, the fan motors all hid to be Increased one size 
and the fans speeded up to produce enough air on the perimeter. 

(F) One fan v'leel disintegrated and had to be replaced. Two fan 
motor bases came loose. 

(G) Some trees need to be trimmed to reduce shadowing In mid-winter 
of seme of the collectors. 

(H) The steel supports for the collectors are probably of heavier 
construction than absolutly necessary. However, no leaks or 
movement has been detected. In future jobs, this support should 
be studied to see if It can be reduced In cost. 


Costs 


Prior to submission of the application to DOE, a substantial set of 
mechanical plans of the solar system was developed and priced by Stephens' 
Brothers. However, the collector penthouses and steel supports cost the 
owner more than was anticipated. 

The cost of the system for four buildings. Including architectural 
and engineering fees, was approximately $159,880.00 . 
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technical data 

Series ^onn 

Air Type Solar Collector 

PATFNTS PENDINO 


The Solpron t"rie^ 2000 flat plate air type col- i 
' lector fcereecnte ttie moet advanced tech- 
noloov pnd mnnufactuflng know-how avalla- • 

I ble todTv In tho eolnr heating field. The collec- 
tor In ha'''*d on over thirty years of research j 
1 end testing end hen proven highly efficient, j 
rollehin end meintennnce free. i 

The c^lhctorn e^o completely factory pro- 
esfcmt''‘*0 to min'miM field Inetailetion time 
' and affuro uniform quality and performance. 

The oxclualvo port end manifold system 
' allows the collectors to bo simply butted 
I togerh''r end bolted in place. No field fittings ' 
are required between collectors. 

[ The Solaron series 2000 collector Is universal 
in application. Substantial energy savings can 
bo realised In commercial. Industrial and resi- 
dential applications such as: 

• MAKEUP AND FORCED AIR HEATING 

• HYDRONIC SPACE HEATING 

• DOMESTIC HOT WATER HEATING 

• PROCESS HOT WATER APPLICATIONS 

• PROCESS HOT AIR DRYING APPLICA- 
TIONS 

The Solaron System can bo used where ap- 
plication temporntures can bo satisfied 
I directly by tho collectors as well as where tho 
collectors are used to preheat air or wate' for ^ 
high temperaturn applirntlons. 

The Solaron so'ies 2000 collector conforms to 
tho Interim performance standards estab- 
' llshed by tho Energy Research and Develop- 
’ ment Administration for solar collectors. 
There standards Includo: 

! • RESISTANCE TO HAIL. WIND FLUTTERING 

I AND WIND LOAD. 

« freedom from freezing. CORRO- I 

I SION. AND OUTGAS«INQ. ' 

' e resistance TO THERMAL AND SOLAR 

DEGRADATION. I 

I • CONFORMITY TO NATIONAL SAFETY AND j 

■ FIRE CODES. 
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FEATURF.8 

• Th# Solaron iwM** JOOO mr iyP* cokoclor con bn wt"l , 
m hyeronic appllcaltonc Ihro^t tho u*o ©♦ • htob elH- 
ctoncy to wiwnr hoot •ichnr>em 5»nco |f>« coltoctnr 

mt •• tho ir«n«t»r m#<Jium. eoftty hold ppinn, 

motf»ton»nco oni oronr or# rwhjcnd cr oUmlnwind. j 

• Atifocttv* apiMiiranco allowt kt *fchir«cturolty pm-n. 

tno appircoliono. IfKiudine er>r»ttrwctlon of onttro ro~fn 
•nd wait MctK>n« w«th tolar ptneh ' 

• Ftetory ortatt^mbty kKlodtt ’.ntglaflnn, mtnlfoldlni 
and glajtrte to eiimtnalt hold ttsemtiy 

• 8*(h{»« mttallation ayttom tnehrdoa all hold down hard- 
war# and cap atrip nocoaaary tor a complota InttBlIa- 
non P»f imatnr flashtng, typically ItoW meaaored la pro- 
vided by tha fculldor. 

CONSTRUCTION 

Th<* torioa JOhO collr^tor modulo, doaipnod for hlQh effl- 
cioncy and aaao of Inatallation. la crnatf»K:t»*d of thn 
following mafonala 

PAN- JO gaugn ctnol. fully Inaoltfod wrth 5 3/4” tbnr- 
giaaa bnh Painted artomai aurtacea 

OLA^iNd-Two i.'S” aoaiod apodal tow Iron tomp«rrd 
giaat panoto with tong IWo tPW pertmotor gari-rt 
Pimoa con bo ooaily removed tor a«*rvlco or 
ropiacemont 

ABSOnPEP - !B gauge atooi with porcolatn onamci cort- 
Ing 

CAP STRIP - Paintod atooi. Ooaignod to asaure wo.Vh-'r 
anal between mrxlulea 

CONNECTION PORTS • Unique hongo configuration per. 
irita light a<r aoai automatically aa moduica are In- 
al ailed 

PERFORMANCE 

EPFICICNCV . collector efficiency It aa high aa S4 Sa. aa 
a function of oultot mlnua amWont forrioerr‘ 11 ''' 
ever aciar ineolaUon VShera T^yi — T,»„ij aeu''h 
1 JO’ and Inaolafion equala 3M BTU'a p^r hnur p-'f 
aquare foot, a typical opcroflnq onvlronmcn*. thn 
Solaron aonea JOT'S coltoclnr etilclency Keren- i 
that of fl-f plate liquid typi.< collector, 

PEFIECTANCE -the total rc*lect.*nce of th" ebf't'T 
tiidace overagea onN about 6% 

COVER transmitt ANC?; - thn tranemlflenc« of th-- f a 
plate, to-.v iron tempered giaat cover la CO pcrc'M 
from a 0 to 4S denren engia of tolar IncKh'Ocr 

HEAT DELIVERY -the eacolieht heat dcUvery ehc'c-- 
tanatlca of the Solaron aonea 2000 celleetcr c"* 
ahown on Figure 3. i 
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T* The Solaron series 2000 solar collector can be Installed In either o horizontal or vertical position. In- . . 
,r> ‘stallatio'n can 1 m efficiently accomplished by a two-man crew. No special toolai or In^allatlph techni-. 
ques are required.i-.V • . ■» ’ . i ' 

I • • . •■*•••<• V ■ .■ ... , . . I . * <’*■'. a 

The optimal oir flow rate through the collector is 2 SCFM/ft7. The design static pressure Is 0.23" when • | 
, the collectors are ducted as shown above. • . • -i-'.' e -. ' 

^ > I * •■ * * -^ * » • , ' ‘ ^ , * •' » I *. . 1* ^ ♦ * > % ^ 

' On a special order basis, Solaron can provide collectors With precut manifold o^nings and manifold <> ’ 
' „ ‘ ports omitted whore specified to hirther reduce field Installation time r ' ^ i 

t,; . Solaron Corporation^r'rovides rnechanical engineering and field services to assi^ the local engineer 
'• end HV AC contractor In design and Installation.’. •'^V. V\’ ■ 

For adiitional Information on the Solaron collector^ end related Air Handling and Automatic Control r * 
. eysterrrs, contact $olaron Corporation Marketing Services. '» v ' '.S'l 
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SOLARON CORPORATION, MARKETING SERVICES 
300 GALLERIA TOWER. 720 SO COLORADO BLVD , DENVER. COLORADO 80222 

303-759-0101 


TYPICAL COLLECTOR INSTALLATION 
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SOLARON COLLECTOR PANEL DETAILS 
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iV spacer/starter strip 




DO NOT install 
2x8 Asscnnbly unt il 
after the collectors 
are installed 


See ARCH PLANS for 
y^eep hole requirements 


ROOFING FELT IS 
REQU IRED DO NOT 
USE VISQUEEN 


— SHE ATHING 


Use lag bolts to hold starter 
strip to roof truss 


lV2’'lV'2 OR lb SQ.TUBING 
CONTINUOUS ALONG 
BOTTOM EDGE OF 
COLLECTOR ARRAY 


DWG. 1 STARTING PANELS SUPPORT STRIP 


STEP 


The builder and/or framer must install the roofing felt and the 1-1/2" x 1-1/2" 
starter strip at the bottom edge of the collector array as shown above, BEFORE any 
collector panel installation is started. This strip serves as support for bottom row 
of collectors until hold downs are installed and also is used to ensure proper alignment 
of the entire collector array. The collector array must be laid out so that it will fit 
on the roof with 6" clear on all sides for cap strip support and perimeter insulation, 
(see Drawing #2). Do not install 1-1/2" x 7-1/8" perimeter frame prior to collector 
mounting. 


RECOMMENDED TOO L LIST 

1/4" or 3/8" reversible, variable speed electril drill, sabre saw, reciprocating saw 
or skill saw, medium slot-type screw driver, 50 ft. or longer tape measure, 10 ft. to 
16 ft. tape, chalk line, sguare (18"x24"), 2-7/16" hex sockets for 1/4" driver, two 
1/4" X 6" extensions (to be mounted in drill chuck), utility knife, pliers (standard), 
Solaron pull-up tool (limited application), come-along with 30' min. cable length, 
sunglasses (polarizing), work gloves, safety helmets, safety ropes & accessories 
(if needed), ladders (appropriate for height of array being worked on), roof jacks 
(if reguired), machine for lifting collector onto roof (crane, front loader, etc.), 
matches or cigarette lighter, cauU gun, lett f. right snips, scratch awl, 5/16" 
dia. drill bit 10" long. Scribe. 
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SEC ARCH. DWG. rOR 
THESE DIMENSIONS 



# PANELS MAY BE INSTALLED 
STARTING FROM WEST/EAST 
ENOS OR CENTER OF ARRAY 


DWG. 2 array layout on roof 


S TEP 02 

Chalk outline of actual periineter of the collector array onto the roofinp felt, as 
shown above, making certain that your lines are square and plumb. 

STEP 03 

From plan of collector array (mech. drawing) determine location of holes to be cut 

in sheathing. These holes permit access for starting collar connection between panel 

and duct work (see drawing #3 & ^ 5 ). The holes in the collector panels can only be 

cut in the manifold section as shown in drawings 3 and 5. This must be coordinated 

with roof sheathing holes. Cut roof sheathing holes 2" in diameter larger than collar 

(i.e. plans show an 8" collar, cut a 10" hole. Hole may be either round or square. 
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TILT PANEL TO ALLOW ACCESS 
FOR CUTTING HOLE IN BOTTOM 
(DUCT CON NEC T ION ). DO NO T 
I NVERT PANEL . GLASS IS NOT 
CLAMPED IN PLACE AND COULD 
DROP FROM FRAME WITH 
IMPROPER HANDLING 

LAV BEAD OF DOW-CORNING 
CAULKING NO. 732-CL-11 UNDER 
COLLAR FLANGE FOR 
AIRTIGHT SEAL 

SEE COLLECTOR ARRAY 
PLAN(MECH. PLAN) 

FOR HOLE SIZE 


STARTING COLLAR 
(W FLANGE) FOR 
FLEX. DUCT CONN. 

MUST BE INSULATION 
GUARD TYPE (COLLAR 
EXTENDS 1*lNTO PANEL* 


manifold section 



y‘^ Mir /ENGTH (To Slip On 
' * - ' Flex Duct ft Clamp) 


CLAMPING RING FOR 
SECURING flex DUCT 
CONNECTION TO COLLAR 


DWG. 3 CUTTING OF COLLAR HOLE (method 4a) 


STEP »4 

Collar helps to be cut in the collector panels by one of two methods as follows: 

(a) Should the location of the mounted panel prevent easy access for hole 
cuttinq use method shown above for cuttino hole before the collector 
panel is mounted to the roof sheathinq. Make sure the hole you cut in 
the bottom of the panel and throuoh insulation lines up with hole already 
cut in the roof sheathinq. 

(b) After collectors are installed securely on the roof (as per Step #5) cut 
the required holes in the bottom of each predetermined collector panel 
(confirm the size A location of each hole with the mechanical plans). 

Any method of collar mountinq requires caulkino with Dow-Corninq #732-CL-ll to 
form air-tiqht joint between collar flanoe and the collector. 


IQ 
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s N 


X 


INTERNAL 
( mold- DOWN 


6 * 74 LAG BOLT 


(TYPI 


V 4 - 2 O BOLT 

optional ) 




( SEE PAGE 16 FOR 
BOLT PATTERN ) 


'l-v 


roofing 


FELT 


SHEATHING 


WASHER 


-TINNERMAN NUT 

{ 1/4"20 nut optional: 


DWG. 4 HOLD-DOWN HARDWARE INSTALLATION 


STEP 05 

Referring to drawinqs 4 and 5, drill 5/16" iioles in roof sheathino for collector 
hold downs in designated places, as shown in drawinn 5. Secure exterior hold downs 
after collector is in place. When two panels are mated, drill 5/16" holes for the 
interior hold downs after the adjoining collector is pulled tightly anainst the 
port gasket. The gasket must be kept clean and applied to a clean surface. 
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DIMENSIONS TYPICAL 
FOR ALL MANIFOLDS 


MOLE TO BE CUT IN BOTTOM 
OF PANEL FOR DUCT CONN- 
ECTION (PAGE 3 ) MUST BE — 
LOCATED IN MANIFOLD SPACE. 
HOLE NOT ALWAYS CENTERED 
DUE TO RAFTERS. (TYPICAL- ► 
ALL COLLECTORS) 


MCLD-DOWN POINT(TYP.- 
10 PLACES) USE THIS 


PATTERN -AU, PA !l£isS 
SEE PAGE 4^<TH0LD- \ 


DOWN HARDWARE. 



2001 




2003 


2003 




2004 


DWG. 5 HOLD-DOWN HARDWARE ATTACHMENT POINTS 


STEP *5 (Co nt.) 

Place each boK with clamp into its proper hole (external hardware around the 
perimeter and internal hardware between collector panels - see drawing 4). One 
person must put a washer and a lock nut onto the same bolt from the attic side of 
the roof and tighten. A 7/16" socket t. 7/16" open end wrench or adjustable wrench 
is recommended for tightening hold down bolts. Internal hold down should dimple 
collector metal. Exterior hold down should catch rivet. Should the location of 
the collector place the hold down bolt directly over a structural member you have 
two methods of mounting. 1) Discard the 6" x 1/4" bolt and use a 6" x 1/4" lag 
bolt. Tighten directly into the structural member. 2) Discard the 6" x 1/4" 
bolt and drill a 5/16" hole all of the way through the structural member. Use 
1/4" all-thread to the required lenght and mount as described above. CAUTION - 
be sure the structural integrity of a member is not affected by this method of 
mounting BEFORE you start drilling. 
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Hold -Downs 

th, ho,. .0«n h.ro.0^ «. ,h, op„„pH.t, 

or Pxt.r,or Co^p) p, th. pt,«p„„ ^ 

into IhP roof shOPthln, by os,„„ . y/.j. p„ ^ ^ 

or 3/8" electric drltl. Interior hold down cU™, „,,t dlnple ,he collector «t.l 
to hold properly. Exterior deep, thoold cptch one of the rivet Iw-.d. on the 
collector. After Uos h.ve been drilled Into piece. . washer end tinnemwn x«„t ' 
be pieced on the tip of l„ from the underside of the roof. 

Screw Hold-Downs 

After Plecin, collector m position, secure In piece usin, 4 lap bolt, or bolts. 

Usin, buple-heed drvwell screws (? .3/8" .512 or 6-20 X I 5/16" floorin, screws) 

onil into the bectslde of the collector end roof she.thino from the attic ere. 

EtSbt (8) screws ere repulred; four on each side near the edoe of the collector 

This procedure Is reco^ended for very steep roof enples. 2021 use sheetxmtel 

screws for this application. E1,h. washers are also repulred and should be placed 
on the screw before drilllnq. 


SCREWS X 
«> WASHER \ 


A/ 


\ / / - ,/ y / 

' / /- 
’ / / 

> /? - // 


DWG. 5a 
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Instdl 1 the slllrone OdSket and attach end cap with screws to the collector panel, 
as shown above, makinp sure you obtain an alrtloht seal. As each panel is positioned 
In Its location be sure that the oasket has been properly mounted around each port 
that will be Immediately mated to an adjacent collector panel port. The gasket must 
seat evenly around the port to Insure an airtight seal. 

STEP 07 

Lay a bead of Dow-Corning *732-CL-ll caulking compound around the opening In the bottom 
of the collector panel as shown In Drawinn 3. This Is to Insure an alrtloht seal between 
the collector and the starting collar flange. Mount the starting collar In such a 
manner that will make a solid, a1 rt1 ght connection. 

STEP Relief Tube - 

kThen collector Is In place and secured, but before cap strip Is Installed, check red 
nylon pressure relief tube to make sure It Is open so that pressure between panes of glass 
has had time to equalize to local atmospheric pressure. Next, seal tube by tying knot 
In tube and permanently sealing end by meltino and squeezing the open end closed. Now 
place closed tube under neoprene gasket along the edge of the glass (see detail on dwa 6) 

& return gasket to normal position. 
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CAP STRIP 


MCTAL-BACKEO 
NEOPRENE WASHER 



PRE-ORILLED MOLE(tyP.) 


TINNERHAN 






NUT PLATE 


DWG . 7 CAP STRIP ASSEMBLY 


STEP #9 

After alt the collectors are In place and sc'.red, coordinate with builder to Install 
1-1/2" X 7-1/8" frame assembly around perimeter of array as per drawings 8 and 9 
(mounting cap strip and flashing). Flashing must be Installed before perimeter 
sealant and perimeter cap strip can be Installed. 
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CROSS COVER R4.ATE ^ — 

// 

f 

DOUBLE B£A0f OE SEALANT 
(DOW CORN»NiS N«, 732-CL-11 TO 
FORM WEAT^^FRPROOE SEAL 
AT JOINT ^EN COVER PLATES 
ARE INSTALLED (TYPICAL) 

// 


HOLES (COVER AND 
WOOD FRAME) 
TVP..CORNFRS 


T COVER PLATE 


RELIEF Tunis sealed AND 
REPLACED, UNDER GASKET 
SEE DWG/ NQ. 6 (TYPICAL 
ALL PANi^LS) 

// iV2**7V8* 1 NAILER FRAME (ENTIRE 

PERIMETER OF COLLECTOR 
ARRAY) INSTALLED TQ INSURE 
A SOLfD.WEATMERTIGHT BASE 
FOR INSTALLATION OF CAP 
STRIP AND FLASHING 
(SEE DWG. NQ.9 ) 


*L* COVER PLATE 


33*LG.CAP STRIP 
(TYPICAL SHORT MEMBER) 


79 LG. CAP STRIP 
(TYPICAL LONG MEMBER) 


DWG . 8 

CAP strip/cover plate installatfon 


STEP *10 


Referring to Drawings 7 A 8 start Installation of cap strip. Cap strip Is mounted with 
2-1/2" screws and metal backed neoprene washer, Pla< . screw with washer through pre- 
drilled holes In cap strip. See Drawing 7. Turn the screw Into the tinnerman clip 
approximately 3 turns. Place cap strip so that each edge Is lined up on collector glass 
gasket evenly with nut plates under glass enclosure Up. By pressing on the screw while 
turning to secure nut plate, you will keep nut plate straight so that It will secure 
Itself under adjacent glass enclosure shelves. Cap strips between collectors should 
be mounted d uring collector Installation to hold glass In place. 
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NOTE ; Wood Frim« A»s'y.(1 V2*x 7 Vb ' plus Plywd. Strip) To Be 
Installed After Collector Panels Are In Place 



See Arch. For Contin - 
uation Of Flashing 

Perimeter Flashing 
Sealant All Around 
(GB-70) 


Cap Strip 

Collector 
Pa n 1 1 — 


Absorber 
Plate 


Drill Va hole 
bottom of air 
channel for 
sensor. Use - 
S/M screw as 
hold-down 


V 


I # 

5^ Batt Insulation or Rigid Insulation 
Min.AII Around (R-l I Equivalent ) 


• V Plywd.Strip Continuous 
Around 

1 V 2 * 7 Vb All Around 
Sheatnmg 

, 1 , • See Arch. for 

’ r Flashing 

To Panel - A/H Unit ^ 

(18 oa. T'Stat Wire) 


Sealant 
Cap Stnp^ 
Pierce Duct For Wire 
Seal Airtight / 


Clam.}ing Collar 

Flex. Duct .Seal 
Duct/Colicctor 
Connection Airtight 


ply wood 
Strip 


Bulb Tco-lnsert 


nsing Bulb Tep-msert rwkir' 

Min.6*lnto Air Channel U Wo, y 


COLLECTOR FLASHING / SENSOR PLACEMENT 


S TEP #1 1 

When you insfell the perimeter cup strip, the same procedure is followed, except that 
you will be placinq one edge of cap strip on class gasket and the other edae into the 
perimeter flashing sealant (See drawinn 9). Flashinq sealant is placed on flashinn 
prior to cap strip mountinn. 

STEP *12 

When installing the "Cross, El or Tee" cover plates, run a double bead of Dow-Corninn 
732-CL-ll silicone caulk on the cap strip as shown in Drawing fl. Install 5/8" Tec 
self-drilling screws in pre-drilled holes and tap into cap strip. A third hole must 
be drilled into the 90 degree L in accordance with the wood backing to obtain a tight 
seal in the corners (see Drawing 8). 

NOTE: 2-1/2" screws, metal backed neoprene washers, nut-plate and tinnermans & 5/8" 

self-tapping screws furnished by Solaron. 


TM 
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HIGH VERTICAL ARRAY 




(2003 PANELS) 


FND CAP PAIR -T Y P lC AL 
TO CLOSE OEE OUTSIDE 
PORTS - PERIME TER QE 
COLLECTOR ARRAY. SEE 
PAGES 6,10, INST Al L - 
ATION MANUAL 


• 

-y 


ff/p 

/// 




COLD Aii?yro/ 

collec4/r ^ 


t 


?/ 






lV2>'lV2 SUPPORT STRIP 
(PAGE 1, install. MANUAL ) 








HOT AIR FROM 
COLLECTOR 




t 


O ~ 

to 


to 


HOLE CUT IN f^ANFl 
AND SHEATHIfi^G FOI 
CO' I AR (PAG^. 3, 
INSTALL . MA iVUAL ) 


PORT GASKETS BETWEEN ^ 

ALL interior port CONNECTIONS .. uvt'PL« 

(PAGES 6,10, INSTALL AT ION MANUAL) 

OF QLAUn 


SEE INSTALLATION MANUAL 
FOR ADDITIONAL INSTRUCTIONS 


(O CoDvnqht 1976 


SOLARON Corporation-^ 
> *r j ’ ^/t ^ . 1 * 1 




3 HIGH 


VERTICAL ARRAY 


END CAP PAIR-TYPICAL 
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1 H I G H 


HORIZONTAL ARRAY 


(2001 PANEL) 



PORT GASKETS 
BETWEEN ALL INTERIOR 
PORT CONNECT IONS 
(PAGES 6, 10, MANUAL) 


HOT AIR FROM 
COLLECTOR THRU 
HOL E CUT IN PANEL 
AND SHEATHING FOR 
COLL AR (SEF PAGE 3, 
INSTALL. MANUAL ) 


COLD AIR TO 
COLLECTOR 


3x 3 X 1/2 PLY WOOD 
BLOCK AS SHIM TO 
equal PROTRUSION 
OP CAPPED PORTS 


1 V 2 * ■’Ve'^ SUPPORT STRIP 
(SEE PAGE 1, MANUAL ) 


END CAP PAIR -TYPICAL 
TO CLOSE OFF OUTSIDE 
PORTS - PERIMETER OF 7 
COLLECTOR ARRAY. / 

SEE PAGES 6,10, / 

INSTALLATION MANUAL / 


3*x 3 '* V 2 * SPACER 


SEE INSTALLATION MANUAL 
FOR ADDITIONAL INSTRUCTIONS 
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3 HIGH 


HORIZONTAL ARRAY 


(2001 PANEL) 


HOT AIR PROM 
COLLECTOR THRU 
^ HOLE CUT IN PANEL 

AND SHEATHING FOR 
COLLAR (SEE PAGE 3, 
\ INSTALL. MANUAL ) 


PORT GASKETS 

BETWEEN ALL INTERIOR \ 



1 V 2 ** lVa* SUPPORT STRIP 
(SEE PAGE 1, install. MANUAL ) 


SEE INSTALLATION MANUAL 
FOR ADDITIONAL INSTRUCTIONS 
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AIR HANDLER 
INSTALLATION 
MANIIAI. 
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SERIES 

AU0400 


AU0500 

AIR 

HANDLER 


Solaron Corporation reserves the right to 
make changes at any time, without notice, 
in materials, equipment, specifications, 
prices, models and design criteria, and 
to discontinue models. 


SOLARON 


SOLARON CORPORATION” 

300 GALLERIA TOWER 
720 SO. COLORADO BLVD. 

DENVER, CO. 80222 (303) 759-0101 





SOL ARON AU0400 AIR HANDLING UNIT 


Solaron's model AU0400 series air handler units are shipped less motor 
and Internal wiring to facilitate Installation In a wide variety of 
applications. All AU0400 series units are manufactured with highly 
reliable belt drive type blowers. Motors are to be field Installed to 
match each Installations air delivery requirements. Compatible motors 
are 1/3, 1/2 & 3/4 H.P. of 115 or 230 volt power Input. Class "B" 
Insulation types of motors are required for use In the AU0400 units due 
to the higher operating temperatures typical of an air-type solar heat- 
ing system. All units have a factory mounted "J" box for convenient 
line voltage field wiring. 

WARNING: Do not Install the AU0400 unit In a corrosive, explosive or 

contaminated atmosphere for any reason. Installation of this unit Is 
subject to all applicable local and national building codes and ordi- 
nances. 

The Solaron AU0400 ?nay be mounted In several positions. Any mounting 
position must result In the blower shaft being In a horizontal position 
(I.e. parallel to the floor). DO NOT MOUNT In a position that places 
the blower shaft In a vertical orientation. 

The AU0400 may be suspended from celling joists, wall-mounted or floor 
mounted. Provide adequate vibrations Isolators to Insure quiet oper- 
ation. 


NOTE: The AU0400 contains no electric heating colls or gas-fired ex 

changers that produce Inherently high temperatures. 

REQUIRED DAMPER MOUNTING 


Mounting the Solaron dampers on the Inlet and outlet of the AU0400 air 
handler Is easily accomplished If the steps listed below are followed: 


1. If the system incorporates the optional domestic water preheating, 
mount the water coll assembly to the Inlet of the AU0400 unit using 
sheet metal screws. (If the Inlet is to be on the erd of the AHU, 
an opening must be field cut). Next, mount damper MDl onto the 
mounting flange of the water coll ass'’n.biy. 

2. Position and mount with sheetmetal screws damper MDl (Inlet from 
collector "normally closed") over the opening on the inlet of the 
air handler, or water coll if used. Dampers are labeled to Indi- 
cate direction of air flow and must be Installed accordingly. 


3. Position and mount with sheetmetal screws damper MD2 (outlet to 

auxiliary heating unit "normally open") over one of the openings on 
the outlet of the air handler. Field cutting may be required. 


4. Position and mount the 
openings on the outlet 
heat storage bin. 


field supplied duct over one of the other 
of the air handler going to the top of the 


NOTE: The damper motor must be mounted in 

the output shaft of the damper motor being 
damper blades must be parallel to the floor). 
air-tight with silicone caulking. 


a position that resuj;^ 
In a horizontal. Of’ 










must be 


.e. 
sealed 
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RECOMMENDED LOCATION 
let DAMPER PACKAGE 
(SEE DIMENSIONAL SHEET 
FOR alternate LOCATIONS) 


DOMESTIC 
WATER 
»*REME AT 
COIL 


MOT AIR FROM 

COLLECTORS 






Damper 

MD-1 


TO ROCK 
BOX 


DAMPER 

MD-2- 


MO 


TOR 


BE 


SERVICE AREA 


UNIT SMELL NAS 
FIVE factory 
CUT OPENINGS 


C SUPPLY AIR 

TO STANDftY 
UNIT 


Model 

’^ 2 . 


AU-0400 


AU-0500 


WATER CpiL 1 

A 

B 

c 

D 

16" 

16' 

8* 

6" 

20 * 

20' 

io" 

6* 


TWO COVER PANELS ARE WITH 
UNIT ADDITIONAL PANELS MUST BE 
FIELD fabricated. 


AU-U400 AND AU-OSQO AIR HANDLING UNITS 


DIMENSIONAL INFORMATION 

The above drawing will furnish orientation information 
dimensional data. 


as well 


as essential 
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COVER PANEL SECTION X-X 

(2 ) SUPPIED 


1 T 

1 

I I 


TOP 


blow »r 



P OSI TIONS 



BACK LEFT 


DIMENSIONS 


1 UNIT 

A 


C 

D 

E 

F 

> 

c 

• 

o 

b. 

§ 

42 

20 

1 a 

1 4 

7 

10 

AU-0500 

51 

24 

2 2 

1 a 

a 

11 



Pf— fi 



0 


FKONT 



BOTTOM 


NOTES 


: TS 


0 FACTORY CUT (DO NOT USt ) 

^ FIELD CUT (RECOMf-llNDEO) 

^ FIELD CUT (8 FAN CAPACITY 
^ REDUCTION) 



TS 

FACTORY CUT (STAN!>ARD) 
FIELD CUT (OPTION) 

FOR MT.TOR AND DRIVE 
RLf^OVAL 





RIGHT 




AU0400 & AUC500 AIR HANDLING UNIT 





Loc«te the filter "upstream" of backdraft damper BD-1 (and "by-pass" 
duct when used). 

FILTERS 

The Sola ron air system requires a filter in the return air duct sup- 
plying air to the inlet side of the collector and the heat storage bin. 
A filter is not needed in the AU0400/AU0500 unit. 

Should an electronic air cleaner be desired, install it in the return 
air duct mentioned above. DO NOT install on the inlet of the auxiliary 
furnace as the air temperatures at this location may exceed the elec- 
tronic air cleaner's maximum operating temperature (usuall 125®F). 

HUMIDIFIERS 

mounted type humidifiers are recoitmended . Locating the 
humidifier in a horizontal supply duct coming off of the auxiliary heat- 
ing unit is ideal. Utilizinq a sail-switch activated duct humidistat 
(Simi ar to a Honeywell H49B) will simplify the wiring requirements of 
most installations. 

MNOT wire low voltage humidifiers or air cleaner relays in series with 
the therrostat wires (Wj or W^) as this can damage the Solaron control- 
ler, Sail or air pressure switches are recommended. 

LOCATING THE THERMOSTAT 

The Solaron multi-element thermostat should be located on an interior 
wall free from cold and warm drafts. Be sure adequate room air moverient 
IS present so the thermostat will provide a comfortable building temp- 
erature. ’ 

Do not locate the thermostat near lamps, heat outlets, stoves, refriq- 
erators, television sets, etc. The heat given off by these appliances 
will not allow the thermostat to properly control the building temp- 
erature. 


The thermostat heat anticipators should be set as follows: 
amp, 0 . 10 amp. 


Wj 0 .10 




SOLA RON CONTROLLER h THERMOSTAT LIST 


AU0400 and AU0500 air handler can be used in various applications. 


Appl ication 

Solaron 
Control ler 

[ Thermostat A 
Sub- base 

[ Additional Relays 
Needed 

Heating Only 

HC0115 

HC0020 

HC0040 

f ■ 

(3)«SR0225 Relays 
1-AU0400 Blower 
1-Dom. Water Pump 
1-Aux. Blower 

Heating Only 
with continuous 
fan option 

HC0115 

HC0020 

HC0041 

(3)»SR0225 Relays 
Same as Above 
•(1)»SR0157 Relay 

Heating/cooling 
with continuous 
fan option 

HC0115 

HC0022 

HC0041 

(3)#SR0225 Relays 
Same as Above 
•(1)#SR0157 Relay 

Heat pump- reversing 
valve energized 
for heating 

HC0116 

HC0022 

HC0042 

(2)#SR022S Relays 
1-AU0400 Blower 
1-Dom Water Pump 

Heat Pump- reversing 
valve energized 
for cooling 

HC0116 

HC0023 

HC0042 

(2)#SR0225 Relays 
Same as Above 


•Insert SR0157 relay Into fourth base of HC0115 


LOCATING THE SOLARON CONTROL P ANEL 

Mount the control panel in a convenient location that allows easy access 
for electrical wiring and "suttmer/wlnter” switch operation. Generally the 
mechanical room is the best location. Electrical service consisting of 
one 115 vac circuit is ample to power the 100 VA, 120 VAC/24 VAC transformer 
accompanying the control panel. Separate power circuits may be needed 
for the AU0400/AU0500 unit and the auxiliary heating unit (refer to local 
and national building codes). 


Low voltage wiring is needed to connect the Solaron space thermostat to 
the Solaron control panel as well as between the auxiliary heating unit, 
damper motors and the control panel. Damper motors are low voltage. 

The thermostat MUST be wired through the Solaron control panel, it CANNOT 
be wired direct to the auxiliary heating unit and Solaron air handling 
unit. 

See instructions with each controller for specific directions and infor- 
mation on wiring schematics. 
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SOLAR SYSTEMS SENSORS 


Sensors must be properly pieced In the following locetlons before system 
start-up can be accomplished: 

« 

1. Tco • Sensor must be in absorber plate air channel (not In 
duct connection or manifold plenum). 

2 . Tcl • Locate at Junction of house return air duct and duct 
connecting to bottom of heat storage (for systems with by-pass 
of heat storage for summer water pre-heating, locate in duct 
to collector where by-pass tees in), 

3. Ts - Top of rock in heat bin. 

4. Tw - Locate in bottom of water storage tank (not the auxiliary 
water heater) near inlet of heat exchanger coll. (If using an 
unwired electric water heater for a storage tank, the thermo- 
stat in the tank tan be used as Tw. Disconnect power leads 
from thermostat and power element and wire through terminals 
that "open" on temperature rise). 

SYSTEM START-UP 

Please review all steps before proceeding with the system start up of 
the Solaron Air Handler AU0400/AU0500. 

1. Check for proper mounting of belt-drive motor (field installed). 

2 . Check belt tension. 

3. Check pulleys for tightness on shafts. 

4. Remove all tools, materials, etc. from inside unit. 

5. Check auxiliary heating unit as per manufacturers recommendations. 

6. Turn on power to solar air handling unit and controller. 

7. Check rotation of solar air handler blower. 

8. Turn on power to auxiliary heating unit. 

9. Secure all access doors. 

10. Check operation of all components and systems as per Solaron 
control instructions. 

11. Give the system owner instructions on how to operate their new 
Solaron solar system. 
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BLOWER MOTOR AND DRIVE ASSEMBLY SELECTION PROCEDURE 


1. Refer to building plans for air flow and static pressure requirements. Include 
pressure drop of all dampers and coils in system. (See Selection Example this 
Manual Pg. 10.) 

2. Refer to the Air Delivery Table for each respective air handler: 

a. select the row which indicates that static pressure required, and 

b. select the column which shows the CFH required. 

The point where the row and column intersect will indicate what blower RPM and 
H.P. motor are needed to deliver the required air flow. 


•W.C." 

Ext. Static 
Pressure 


AU0400 AIR DELIVERY TABLE 


CFM 


300 I 

-t — 

■ T 
i 

- I 




1/4 H.P. 
^ 500 ' 


1/3 H.P. 


1/2 H.P. 13/4 HP 


600 700 I 300 1 900 1300 1100 | 1200 1300^1400 

- - - I - ^ i055 1120 I 1150 


.8 

1033 , 

’041 

1045 1 

1 1045 

1048 

|1058 

1060 

1092 

1-1 - 

1.0 

j 

1185 

1190 

P- , 

1158 1 

1158 : 

1159 

1160 1 

1190 

l/'O 

1 

1.2 

1300 

1300 

1 1295 I 

1 1279 

1265 

1260 

1270 

1290 

1310 

1.4 

- 

1422 

I 1405 

1385 

1375 1 

1370 

1370 

1375 

1400 


1280 1310 RPM 


AU0500 AIR DELIVERY TABLE 


"W.C" 

Ext. Static 
Pressure 

















PR I VI ASSt MIU Y_ St L K Tj ON 

Sinco th«» RPM is m>w known, moroly roto?* to tho Drive Assembly Table. 
Select the RPM needed in the left-hand coliimn. TiTTlie rTg)it of ^e RPM 
column are other columns indicatiiuj the number of turns open a specific 
driver pulley nxjst be in order to deliver that particular RPM. Select 
whichever column gives the RPM desired. The driven pully, or fixed 
blower pulley, is selected from the extreme right hand column. V-belts 
are noted under each "Driver" column. To determlnr l>ore siies of driver 
pulleys refer to the Blowt'r Motor Ct^rt for shaft dimensions. Bore si/e 
for all fix«*d pulleys is*T/4" Tor tlie AUiMtX) and 1" for the AUOSOO. 


AU0400 DRIVt ASSt MIU Y TABl t 
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V-Belts 

L . " 

; 5L42U 

Type V-Belts 


B 



_ 51430 

Type V-Belts 


C 

5L440 

Type V-Belts 


D 

51 450 1 

Type V-Belts 


AII0400 and A_uo,r>PP JILOWER MOTORS 


H.P. 


S»Tv. I NfMA Shjft 
I actor* j I rjme ^ Pfj. a Lt»n. 


VTTaT! 

H5V 




G.f . 

Model 


Shptj. wt. 


I - J/^ 

1/3 

1/2 


3/4 

f 1 - 

I 1-1/2 


Split Phcise - j^5 RDM 115/230 V - 60 M/ - \H (Class A) 


1.35 

1.36 
1.25 


48/ 

66/ 

56/ 


V X 2'V 

V X 

’/■ X 2’V' 


_5.2 [5KH33rN15T*« 15 lbs 

^b.O 5KH3‘^jN30T**T 18 fbT~ 
19.0 [ 5KH 36MN22 T ** ] 2T fbT: 


Cap^icitor -Start Motors - 1725 RI'M 115/230 - 60 M/ - 10 (Class B) 

* 1?'“’ [- 1i1-P_I5KC3’91In7t** T .3^1^ 

i 5/»" X r77T6^'|j^i.o j^6K324 


ITJBT. 


l^V25^o^^'T^\^/’‘Vn^ o»' !>‘>Vton n«tors are 1725 RPM, 

volt, 60 M/, 1 phase, automatic reset, themallv orotortnrf funoc 

^cognized by UL under the Motor Component Recognition Program These 
ban'hPi^H lypp motors with Class "A" or "B" insulation 

recnn^r n^!'’ The motor rotation can be reversed by 

reconnecting various electrical leads within the motor, ^ 

* Motors operated on 200 volts, 60 M/ will have a 1.0 service factor. 
CLASS B motors’ AR t"^REWMMrNnED FORTpLAa’’w NT.’‘^‘*^’°" 


43 

Solaron Corporation, Denver. Colorado 


0 copyright 1977 



Selection Example: 


Given: 312 ft^ solar collector area (i.e. 7 high, 8 wide, vertical) 

Solution: Air handler flow rate (2 CFM/ft2)(312 ^ 624 CFfl, round up to 6 25 CFM 

The air handler notor and drive assembly must be selected to handle the 

s "iT’P pressure on the Solaron air handler, ihis selection should 

be based on the mode which has the highest static pressure drop. The possible 
tnodes are: r k • * 



The highest pressure drop for this example is •!, heating from collector's. 
Tne external static pressure drop for this is: 


Return -p-ille (see mfg. data) 0.05" w.g. 

Return d ir Filter (si/ed P 300 to 350 FPM) (see mfg. data) 0.25 

Backdraft dampers (2 each) (see A&t i-Urnual pg. 89) 0.20 

Lollecto rs (2 panels in series, 2 CFfVft^) fsee AXE Manual, pg. 80) 0.23 
[^mestir. water coil (see this Manual, pg. 11) 0.08 

* Duc twork (see below ) 0.19 

External Static Pressure ‘ 1 !oO" w. ^ 


riot^: 625 CFM and 1.0" external static pressure 

RPM would be 1158 (see AU0400 Air Delivery Table) 

This falls in the region for the 1/2 H.P. motor. 

Drive Assembly: 1158 RPM is required at the 700 CFM point. Select 

1157 RPM for the 625 CFM requirement. This RPM would be 
obtained with the driver: Browning VL-44 set at 1-1/2 

turns open. 

Blower P ulley: Would be Browning AK-56. 

Sunina ry : 625 CFfl at 1.0" external static pressure 

1/2 H.P. nwtor Solaron #MT0050 

Driver VL-44 Solaron xDR0120 ) 

Pulley AK-56 Solaron X0R012O ) Package 

V-Belt 4 L 350 Solaron XDR0120 ) 

•Ductwork: Static pressure drop through the ductwork is determined by the length and 

oi-mber of fittings. Solaron reconiiiends that ductwork be sized at 0.08" w.g. pressure 
drop per 100 ft of duct. Fittings and elbows can be estimated by using 15 ft equivalent 
length of duct for each elbow with turning vanes. 


The example above was based on: (10 elbows)(15‘ elbow) = 150 ' 

Lenqth of ductwork « 90 ' 

Total equivalent length = 240 ' 


( 240 ft) (yi^^ ) = 0.192 w.g. pressure drop 

in ductwork 
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DOMESTIC WATER COIL CAPACITIES 


The Solaron domestic water coll 1$ a 1-row copper tube coll. 

Calculated coll capacities for size and CEM as listed: 1/2" tube, 10 
FPI, one 1/2" Inlet and one 1/2" outlet, aluminum fin stock .0055, 
copoer tube .017", capacities based on 3 GPM, ENT. water 50°, E.A.T. 
180°F. 


AIR 

HANDLER 

SIZE 

CFM 

FACE 

VELOCITY 

WATER 
P.D. FT. 
0 3 GPM 

LV.W. 

LV.A 


AU0400 

z : 


600 

447 

8.20 

64.7 

146.3 

22,050 


13 3/4 X 

14 

800 

597 

8.20 

67.0 

150.7 







*8.20 

69.1 

153.7 


AU0500 



1400 

642 

13.40 

80.7 

151.7 

46,050 


17 1/2 X 

18 

1700 

780 

13.40 

83.9 

152.6 



NOTE: MINIMUM WATER FLOW IS 1.5 GPM 

The Solaron domestic water heating option Is designed to be used with 
pump »WP3060 n 15/60/-?) .85 amp). 


AU0400 - OPTIONAL DOMESTIC WATER HEATING COIL - PRESSURE DROP 


CFM 

300 |400 

500 

600 1 700 1 800 


1000 

1100 

1200 

1300 


Pres. Drop 

.02 1 .03 

1- 

.04 

L_ 1 

.05 I .06 1 .08 


.11 

Ll'ij 


.21 



Au0500 


1 " ■ 

CFM 

1200 



1900 

2100 

2300 

2500 


= — 



Pres. Drop 

.08 

.09 

.11 

.14 

.17 

.25 

.33 
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GENERAL OPERATING PROCEDURE 
FOR THE SYSTEM OWNER 


SOL ARON AU0400 AND AU0500 AIR HANDLERS 


By simply adjusting the wall mounted thermostat you will be able to 
maintain a comfortably living or working environment. 

By setting the switches located dVectly under the thermostat, and the 
sliding levers on top, you can select the type of operation you desire. 

For winter heating set the top lever at the desired temperature that you 
wish to maintain. The thermostat will automatically operate the solar 
portion of your heating system as well as the auxiliary heating unit If 
conditions warrant Its operation. Please do not "jiggle" the levers. 

Should your space conditioning system feature cooling as well as heat- 
ing, you merely move the switch underneath the thermostat to any desired 
position ("System Switch - Off - Heat - Auto - Cool). Locating the 
switch In the "Auto" position will permit the thermostat to automati- 
cally place the system In a heating or cooling mode of operation without 
further adjustment. 

Space conditioning systems Incorporating a heat pump heating and cooling 
auxiliary unit will have a thermostat switch position marked "Emerg. 

Heat . The only function of this switch Is to provide emergency elec- 
tric heat should the heat pump malfunction during a period of time when 
a serviceman Is not readily available. 

Nominal maintenance Is required with this sytem. Please refer to 
"Maintenance Instructions" provided in the Installation Manual. 

Please call your qualified Solaron serviceman should problems develop. 

Installing Solaron Solar System Contractor 

Name: 


Address: 


Phone: 


The Solaron controller requires that Its "Summer-Winter" switch be 
placed In the appropriate season position. When switching seasons It 
may be necessary to move some system dampers. Please have your Instal- 
ling contractor Indicate these dampers to you. 


Maintenance Instruction 

The AU0400 and AU0500 require minimal upkeep for economical and long 
lasting operation. 

Blower Type 1 - Permanently sealed bearings - no oil required. 

ijO-l or Type 2 - Blower Motor - Oil twice a year (*20 S.A.E. non- 

detergent oil). 

Blower bearings - Permanently sealed - no oiling required. 

V-Belt - Check wear and tension, replace if necessary. 

Damper Motors - Oil with xlO S.A.E. non-detergent oil (similar to 
*465 Anderol or Goodllght *10 oil.) Twice a year. 

Water Pump - The Grundfcs circulator pump requires no oiling as 
It 1s water lubricated during normal operation. 

PRLCLDING PAGE BLANK. NOT FILMLO jW RUN PUMP DRY 
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UNIT 
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SOLARON 


I i» H O M A t I N 

. , . 4 » I n «* 1 1 ] V 


THIS MANUAL IS INTENDED TO BE USED ON 
PROJECTS WITH A MINIMUM COLLECTOR AREA 
OF 540 SQUARE FEET. 


TO THt READER: 


THIS MANUAL IS INTENDED TO BE A GENERAL GUIDE FOR SIZING 
AND BUILDING THE HEAT STORAGE UNIT FOR A SOLARON SOLAR 
HEATING SYSTEM. THE STORAGE UNIT FOR SPECIFIC PROJECTS 
SHOULD BE CHECKED TO ENSURE IT IS DESIGNED AND BUILT 
PROOCRI.Y TO ACCOUNT FOR ALL ThE VARIABLES INVOLVED. 


The drawings, illustrations and text contained in this manual are 
protected by copyright. Publication, reproduttioi.. or use of all 
or any part of this manual (except for actual construction and de- 
sign use with Solaron systems engineering plans) without special 
written permission from Solaron Corporation, is prohibited. 

Due to our policy of continual improvement to our products, Solaron 
reserves the right to change the materials, installation procedures 
and specifications without notice. 

Solaron assumes no responsibility for improperly designed cr con- 
structed heat storage units where this manual is used as a guide. 


, A ?o so cclohaoo HlVO 

I’m 

’ A' .'SM') 
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June 1, 1978 


Solaron Corporation 
300 Galleria Tower 
720 S. Colorado Blvd. 

Denver, Colorado 80222 

Pe: Solaron Installation Manual 

Commercial Heat Storage Unit 

Gent lement 


Structural details and specifications contained in this manual 
are derived from engineering analysis and design calculations 
done by KKBNA, Consulting Engineers, These calculations are based 
on strength of materials and performance criteria in accordance 
with latest design standards and specifications. 

The structural drawings, material and installation specifications 
in this manual have been reviewed to check their conformance to 
the design calculations. 


Sincerely, 



CDK ret 
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Ot SCRIPT ION 


iTr unit i% partlculdrly effective wUh an 

air circulating solar heating system. The pehble bed maintains a high degree 

CO’** on the bottom). This 

Jnir! fill provided at the highest available temperature to the heated 

space from the top of the pebble bed. It also allows air to return from the 

collector at essentially room temperature, thus maxi- 
mizing efficiency of solar heat collection and delivery. 

The heat storage container can be constructed of any of the following materials: 

a. Poured, reinforced concrete with a rigid fiberglass Insulation Inner 

I ner (I.e., Insulation is Inside, separating the rock from the concrete 

Wd M / « 

2 * 4 or 2 X 6 studs with a non-combustible Inner 
liner suitable for temperatures as high as 200"F. 

unit should be built and Installed by the local contractor to 

I ♦ i specifications. The air flow through the pebble 

■ ^^clzontal flow In pebble beds must be avoided due to 
channeling and "hot spot" problems. 

follows'^^°'^^^”^ storage container be airtight and Insulated as 

a. Storage unit Inside a heated space: R-11 minimum. 

b. Storage unit inside an unheated space: R-30 minimum. 

c. Storage unit Inside a heated space with wall In unheated area: R-30 

minimum. 

unit can be conveniently placed In the basement or crawl spac 
ground. Burled heat storage units mi^ be waterproofed on all 

m NOT (**o not use asphalt or other sealers on inside walls) 

KVlTVU ^ heat storage unit below the high ground-water level due to possi- 

biirty of water leakage Into heat storage unit and resulting loss of performa’ 

of^thri-n^kl "?? ‘*®^* 9 ned for local soil conditions. Due to the weig 

it should not be placed In the attic or on the upper floors wit 

support. Typical floor loading with a rock depth of 5 
feet is 500 pounds per sguare foot of floor area. 

Desig n Cri teria 


Rock: 


Hard dense rock (i.e., densit’y - 100 lbs. /ft. ^ or greater). 
River gtayel or hard, dense crushed rock Is OK. 

1 systems will use rock sized at 3/4" to 

I- i/£ in diameter) . 

Clean the rock before is is loaded in the storage box (I.e. 
w<i shit). 

Minimum of fines (i.e., 0 to 5"). 

Airtight, insulated, structurally sound and, if buried, exter- 
nally waterproofed. The inside surface materials must be able 
to withstand temperatures of approximately ?00®F. 
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GINIRAL NOTES 


ANY SUBSTITUTION OF MATERIAlS, CHANGES OF DIMENSIONS OR OTHER CHANGES 
HEAT STORAGE UNIT AS SHOWN MUST BE APPROVED BY SOI ARON CORPORATION IN 
WRIIjNG PRIOR TO START OF CONSTRUCTION. 


IN 


ALL FOOTING AND STRUCTURAL SUPPORTS ARE THE RESPONSIBILITY OF OWNER AND/ 
OR ARCHITECT AND SHALL BE SIZED ACCORDING TO SOIL REPORT INFORMATION. 
COORDINATE THIS DRAWING WITH ARCHITECTURAL DRAWINGS FOR TYPE, SIZE AND 
LOCATION OF FOOTING AND STRUCTURAL SUPPORTS. 


JOINTS, CRACKS. SEAMS AND PENETRATIONS INSIDE AND OUT IN WALLS, FLOOR 
AND LID OF HEAT STORAGE UNIT SHALL BE SEALED AIR-TIGHT WITH DOW CORNING 
#732 SILICONE SEALANT CAULK OR APPROVED EQUAI . 


BOND BEAM BLOCK - 2 OR 3 WEB. WEBS MUST BE AT A RIGHT ANGLE TO WALL CON- 
TAINING BOTTOM OPENING (SEE DETAIL FOR TRANSITE DUCT AND BOND BEAM BLOCK 
ORIENTATION). 


METAL LATH - USE JR. DIAMOND MESH 3.4 LB./SQ. YD. (GALVANIZED) ADJOINING 
PIECES TO BE OVERLAPPED A MINIMUM OF 6". TURN EDGE UP ONTO INNER WALLS 
OF HEAT STORAGE UNIT A MINIMUM OF 12". 

THE ROCK SHALL BE ROUND WASHED RIVER ROCK OR STONE. 95* OF THE ROCK SHALL 
BE THE SIZE SHOWN ON THE PLANS WITH A MINIMUM .MOUNT OF FINES (I.E., LESS 
THAN 1/4" DIAMETER). THE ROCK SHALL BE CLEAN AND FREE OF DIRT. NORMALLY 
THE ROCK IS SIZED BY SCREENING (THAT ROCK WHICH l>A5?t? IHROUCH A 1-1/2" 
SCREEN BUT NOT A 3/4" SCREEN IS THE NORMAL SIZE). 

TREATMENT FOR THE INSIDE SURFACES OF THE BOX SHALL BE SUITABLE FOR TEM- 
PERATURES OF 200“F. NO COMBUSTIBLE MATERIAL WILL BE USED. 

NON-LOAD BEARING LID SHALL BE CONSTRUCTED OF 1/2" EXTERIOR GRADE PLYWOOD 
INSIDE AND OUT--2 x 4'S - 24" ON CENTER AND 1/2" MOISTURE-RESISTANT TYPE 
"X" DRYWALL ON INSIDE SURFACE TOWARD PEBBLES. 28-GAUGE SHEET METAL CAN 
BE USED IN LIEU OF DRYWALL. 


LOAD BEARING LID SHALL BE CONSTRUCTED OF 1/2" EXTERIOR GRADE PLYWOOD 
INSIDE AND OUT— 2 x 6'S - 24" ON CENTER AND 1/2" MOISTURE-RESISTANT 
TYPE "X" DRYWALL ON INSIDE SURFACE TOWARD PEBBLES. 28-GAUGE SHEET 
METAL CAN BE USED IN LIEU OF DRYWALL. 


1 ■ “WT MWGE VnIT WSIGN f. .A 

METERS 

I DESIGN TEMPERATURE 
JOP AND BOTTOM 

j PRESSURES 

AIR FLOW 

MAXIMUM TEMPERATURE 
(200"F) 

1 

1 ENTIRE STORAGE UN II 

1 — :: j 

1 THRU ROCK 20 TO 40 1 
1 FPM 

OPERATING RANGE ' 

(90“ TO 180’) 

ATMOSPHERIC PRESSURE 
♦3" W, C. 

1 

THRU OPENINGS 800 
TO 1000 FPM 

' MINIMUM TEMPERATURE 
(AMBIENT) 1 

1 
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GENERAL NOTES 
(continued) 


9. CONCRETE: 
A. 


B. 


ALL CONCRETE SHALL ATTAIN 3,000 PSI ULTIMATE COMPRESSIVE 
STRENGTH IN 28 DAYS. 

ALL REINFORCING SHALL BE HIGH STRENGTH DEFORMED BARS ASTM 
DESIGNATION A6I3, GRADE 40 OR GRADE 60. 


10 . 


STEEL: 

ALL STRUCTURAL STEEL SHALL CONFORM TO ASTM SPECIFICATION A36. 

1 1 . MASONRY : 

A. ALL MORTAR SHALL DEVELOP 1,000 PSI ULTIMATE COMPRESSIVE 
STRENGTH IN 20 DAYS. 

0. ALL MASONRY SHALL DEVELOP 1,500 PSI ULTIMATE COMPRESSIVE 
STRENGTH IN 20 DAYS. 


ALL REINFORCING SHALL CONFORM TO ASTM 615, GRADE 40 OR GRADE 60. 


C. 

12. WOOD: 

A. ALL FRAMING LUMBER SHALL BE DRY HFM-FIR GRADE 2. 

B. ALL PLYWOOD SHALL BE OF THICKNESS SPECIFIED C-C EXT DFPA 

OR BETTER. NAILED TO SUPPORTS WITH lOd NAILS SPACED 6" 0 C 

at all OTHER SUPPORTS.' ‘ 

^tiDDno^ be applied WITH FACE GRAIN PERPENDICULAR TO 

DU» r UK I O t 


13. TRANSITF DUCT: 


TRANSITE DUCT CAN BE USED INSTEAD OF THE EXTERNAL BOTTOM DUCT 
allow air flow lo AND FROM THE BOTTOM OF THE HEAT 
STORAGE UNIT WITHOUT PENETRATING THE UNIT OR RUNNING AN EXTER- 

WHEN MECHANICAL EQUIPMENT IS INSTALLED ON 
BURIED STORAGE UNIT OR WHEN THE HEAT STORAGE UNIT IS 


ONE 16" DIAMl R duct SERVES 270 CU. FT. OF STORAGE AT 1.000 CFM. 
TWO 16" DIAMETER DUCTS SERVE 540 CU. FT. OF STORAGE AT 2,160 CFM. 
imE 16" diameter ducts SERVE 010 CU. FT. OF STORAGE AT 3,240 CFM. 
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HEAT STORAGE UNIT AND ROCK SIZING SHEET 


a. 


b. 


VOLUME: Storage is determined from the collector area. 1/2" ft.^ to 

3/4" ft.^ of rock Is required per ft.‘ of collector area. 

Collector Area ■ ft. 



Minimum dimension of 3' for length or width 


c. 


d. 


ROCK SIZE: (see chart below) 

( cfm) : ( ft.^ 

' - ' ' area 


) 


fpm 

ft. rock depth 


* 3/4" to 1-1/2" 
P rock 


and 



static pressure drop 
thru .'ock 


AIR inlet/outlet SIZES: Size duct connections at 800 to 1,000 fpm 

Top: " high x " wide 

Bottom: 8 " high x " wide 

( NO I E : Bottom opL-ninq must always ^e at least twice us wide as top opening 

to account ror resfriction caused hy hond beam block. Optional top 
opening as per paiies 0 and 13.) 


The following data should be used to deteniiine the proper combinations of 
rock size and rock depth. Minimum allow static pressure loss 0.12" w.g. 


1 STATIC PRESSURE LOSS THRU PEBBLE BFP STORAGE UNIT (INCHES W.G.) 

FACE VELOCITY 
ACROSS ROCK BOX — 

20 FPM 

25 FPM 

30 FPM 

ROCK DEPTH-FEET 

ROCK SIZE 

5' 

3/4" to 
1-1/2" 

0.12" 

0.22" 

0.31" 

6 ' 

3/4" to 
1-1/2" 

0.14" 

0.23" 

0.34" 

7 ' 

3/4" to 
1-1/2" 

0 17" 

0 27" 

0 40 ' 


* 5'0" minimum depth for commercial unit; 7'0" maximum rock depth. 
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HEAT STORAGE UNIT SIZING 






fr. j;i 

r 

L - ^ 

e 



_ ih 

fi* 

' C 1 

H 




. 

f ^ 1 n"* 

a 


jL. 



NOTJE : 

r?) 


]4“ n 14" hiqii <id*‘**iSll opef *n< l^tdMon ..t’n t>A 'j'.**'! 
sv>i*'n al** ‘iar'i'«r culet rrH^ tr ‘.oJ .Ti'-pctlv Ta hox. 
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COMMCRCIAL HfAT STORAGf UNIT 
CONCRfTt CONSTRUCTION 


WALL CONSTRUCTION TO BE 8" MINIMUM REINFORCED CONCRETE. 
VERTICAL AND HORIZONTAL RE-BAR: 

A. 4 - #5 RE -BAR CONTINUOUS 2 EACH FACE. 

B. *4 RE-bAH AF 8’’ O.C. VERTICAL IN OUTSIDE FACE. 

C. »5 RE-BAH AT 8" J.C. HORIZONTALLY ECR 8" THICK WALLS. 

D. DOWEL WAIL TO FLOOR WITH ONL OF THE FOLLOWING: 

1. *4 RE-BAR ••L" r-6” h r-6" AT 16" O.C. 

OR 

2 . 5/8" X 8" HEADED ANCHOR BOLT W/NLIT AT 18" O.C. 

OR 

3. 5/R" 0 EXPANSION ANCHOR W T»" BOLT AT 2 ^" O.C. 

CENTER ANY OF THE OPTIONS ON WALL. 

FORM OUT FOR BOTTOM AND TOP OPENING''. AS RfOUIRED FOR A GIVEN 
APPLICATION WITH 2 X DIMINSION LUMBER WHICH SHOULD BE LEFT 
INTACT WHEN FORM*. ARE REMOVED TO PROVIDL HUNTING FRAME FOR 
DUCTWORK. PLACE TWO <*5 RE-BARS (1 ON EACH FACE) WITH 2'-0" 
PROJECTION AROUND ALL OPENINGS IN CONCRETE. PROTECT WOOD 
ERAMING FROM AIRCIREAM WITH SHEET MLTAi COLLAR OR GYP BOARD. 
THE FINISHED FRAMI D INSIDE DIMENSION SHOULD BE THE SAME SIZE 
AS THE DUCT. SEE EXAMPLE BELOW: 

EXAMPLE: FOR AN 8" x 20" DUCT, THE OPENING SHOULD BE 


t 

• # 


INSULATE INTERIOR SURFACE WITH 2" RIGID FIBERGLASS BOARD IN- 
SULATION (6 LB. DENSITY WITH R-8 MINIMUM), "CERTAIN-TEED *IB600, 
2" PLAIN. SECURE TO WALL. DO NOT USE STYROFOAM OR URETHANE 
INSULATION. 

INSTALLATION SHALL COMPLY WITH ALL APPLICABLE NATIONAL AND 
LOCAL BUILDING CODES. 


LhlT r 31 


Copyright 


M.iy 1978 


Soldrcn Corporation 



COMMERCIAL 
HEAT STORAGE UNIT 
CONCRETE 


I'l -O, 

•• UtIO * I4||«*0M OrtItiM* WITM 

***'' HI 010 


'^’•ITIOlOO •N40( 
PLt VOOO 

ft*’ (TUD 

» I. »• IIMO (LAti 
• 4 TI INI(i|«flON 
••It •fOTI I, ,, , , 


I*' 0 c 
(tt» ) 



IIO TO •( OtACIO OI*(CTI.r 
0*» »* • •• Pt ATI AMP aiAl 
• II MOTI AlOVI *‘MTi»MT 


V 



n0" 



*/•■••* lAI 001 T • 

• ••HIM »4*0 C • ONI 

• •CH CONMtII 

POUOi.1 AIAD of 

•I Al AMT All ( ill or M 
MOTIi MO », *1 f) 


MOOTuMl'MitlSTAMT 

, f »P| OMV NAll 
OMSIOf LID) ON IN NANI 

•hut MTTAI 


!•••■ PiATI 


. */•* OIA NOO ( 10 MA« 
IPACiNN ) 

I/I* MOISTIINI -NltllTAMT 
TTPI "«*0NT NALL OM 
ALL IIPOSIO NOOD 
IUNFACII 


“*« OIPIH 
F'-O* 

NOC« MUIT Ml CANIFOILY 
lOAOlO TO AVOlO DAMAN! 
FO THI mi TAL lath AMO 
• 0 > 





I MIM HINIO IMSULATIOM 
•t» F'NIN NlAtk (M.N y,^ , 
( III MOTI S, II N ) 

(kPAMOlO MITAL I ATM 
_ fUNM UP toon Al L 
ANOUMO iSt! Nt M MOTI 
MO S M II 

POMO PfAM J"t 0 4* 
iPACt OITwriy NLOCA 
A •Alii 


• If 1-0 

P • 


• "COMCNITI *41 I 

(Ilf COMCNITI COMIT MOT!! 

TO I, P A ) 


.CAIT IM CONTNOL JOINT ON 
• A» CUT JOINT 


S. i'OlA 4* H A NOLT 

• lIH MUT on &/N*DIA 
IFPANtlOM AMCHON 

• •'O C 

!“NINI0 INIUIATIiIN Nik 

PlNIN NlASf (a • MIN I 


-OTI .MIULAT.OM N-n MiM |N ,0 IN OHIATIO ANCA) 


Copyright 


Soldron Corporation 









COMMfRCIAL HEAT STORAGE UNIT 
WOOD CONSTRUCTION 


26 joisr HANGER AT EACH VERTICAL STio)I« IN ?T 2Jn ra^T 
LET OPENING TO HE TRAHEO WITH 2" x 3" kociPH - nnixinr^nlC 

wall shlathing to oe installed after wall ERAHIN^JI SET 
anchored and insulated, inside sheathing to be f/2" tS’ 
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OPTIONAL AIR HANDLER & DUCT LOCATIONS 


COOL AiR TO a FROM 
BOTTOM OT ROCK BOX 


RQTC TOR USACf SEE 
GERCRAL note 19, P9 9. 


TRANSITE CUCT 


hot 

WATER COIL 


t 

P 


MO 2 





MO-I 


il" 


r 


1 


/ 
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OPTION NO I SOLARON \ 

AIN HANDLER LOCATED ' 

ON SIDE OF ROCK BOX 

SOLARON AIR HANOI ER- 
SUPPORT BRACKETS 


HEAT STORAGE 
UNIT (ROCK BOX) 



METAL LATH 


HEAT STORAGE 
UNIT(ROCK BOX) 


COOL AIR TO a FROM 
I' BOTTOM OF ROCK BOX 


OPTION NO 2 SOLARON 
AIR HANDLER LOCATED ON ; 
FLOOR 


MO-I 


MO-2 



^ MOT WATER 
COIL 



optional 

BYPASS 
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METAL LATH SAMPLE 

(MUST GALVANIZFO) 


MiBP 

|M$ 

KajiHyjBg MS 


3 4 Lbs PER SO YD. 
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BOND BEAM BLOCK & 
TRANSITE DUCT 
DETAILS 




IRAN^TE DUCT DEFLECTOR • SUPPORT BA^ 
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ROCK & SIZING METHOD 


ANY ROCK USED IN THE HEAT STORAGE UNIT MUST BE CLEAN AND CONTAIN 
LESS THAN 5X FINES. ROUND RIVER BED ROCK OF A GRANFTE TYPE IS PRE- 
FERRED. HOWEVER, FRACTURED HARD ROCK MAY BE USED. 

HASH ALL ROCK BEFORE. IT IS INSTALLED IN THE HEAT STORAGE UNIT. 
HASHING MAY TAKE PLACE AT THE QUARRY OR AT THE JOB SITE. ROCK 
MAY BE POURED INTO PLACE WHILE IT IS DAMP BUT SHOULD NOT BE 
DRIPPING WATER. UNDER NO CIRCUMSTANCES SHOULD ROCK BE WASHED 
AFTER IT IS IN PIACE. 


ROC K SIZING METHOD 




TOO LARGE 


CORRECTLY SIZED ROCKS 
PASS THROUGH A I 1/2" 
SCREEN, BUT NOT 
THROUGH A 3/4" SCREEN. 


ROCK MUST BE WASHED 
AFTER SIZING. 


U 


TOO SMALL 
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MEAT STORAGE UNIT 
CONSTRUCTION CHECK LIST 


□ Calculate size of heat storage unit 

Cl Determine location of storage unit 

D Excavate (if required) 

D Prepare and install footings 

G Construct Malls of storage unit 

D Install tic rod thru walls of storage unit 

n Seal interior of storage unit airtight 

G Instal 1 wall insulation in concrete box 

G Install bond beam block (if required, install 

transite duct support base and transite duct) 

G Install diamond mesh ever bend beam block overlap 
6” and turn up wall 12". Clamp mesh to transite 
duct, if used 

G Obtain rock of proper size 
G Clean rock 

G Fill rock carefully onto diamond 
mesh 

G Fill remainder of storage unit, leave supply 
opening clear and maintain 8" plenum space 
with smooth surface 

G Caulk and install lid to seal airtight 


Refer to 
57 

. 5 ^ 

54 

55 

59- 65 

60- 65 

55 

59.60 

55.60.62.63.67 

54.60.62.66.67 
55,68 

55,68 

59, 61 

59.61 
55 
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SYSTEM OWNER'S MANUAl. 
FOR 

OPERATION AND MAINTENANCE 
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SPACE HEATING 
SPACE HEATING 
DOMESTIC WATER PREHEAT 



SOLARON 

SOLAR ENERGY SYST'EMS 

71 




‘ * 1 


SOI. ARON* CORPORATION 
SYSTtM OWNER'S MANUAL 

You jrc to bo con)(tjtulatod on (vh.it could well bo tho most itratityin); 
purchase* yoo will over make* in your life*. By roading tho matorial 
cesntainod within this manual you will bo ahio to hotter understand and 
appreciate not only your investment, hut also your personal contribution 
to help in easing tho Nation's onerny crisis. 


CONTENTS PACE NO. 


* A Description of your SOL ARON^ystem . . . . 74 

- Overview of System 74 

o General System Description 75 

-Collectors 79 

- Heat Storage 

- Solaron* Air Handling Unit 82 

- Gravity-Operated Dampers 82 

- Dor^U’stic Water Preheater 82 

- System Controls 83 

- Auviliary Heating S> stem 83 

o How to Operate your SOL ARON* System 87 

o Routine Maintenance 89 

o Steps to f ollow to Obtain Maximum Performance 

from your SOL ARObTsy stem 90 

»> M your SOL ARON^System Does Not Work 92 


System Installed By : 


System Supplied By ; 


PAC.l UlANis N' “ ‘ 


a 


. 1 ) 


Soljron*is j fc^istcrfd iradc name of the Solaron Coiporatiun. 

^CopvnRht l‘}78 SoUron Corporation, 720 So. Colorado Hlvd., 
Denver, Colorado 80222. 
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A DESCRIPTION OE YOUR SOLARON" SYSTEM 


Overvi ew of System 

Space heatinR wilh stilai energy has been the subiect of re ararth and 
development in the United States since 1938 when Mil built its first so ai 
heated house In 194.3, Di. G.O.li. l.of built and installed a successful solar 
air heating system in his home in Boulder. CoUirado; a prototype system, 
also using circulating aii, has worked continuously in his Denver home 
since 19S7 with no majoi problems and minor maintenance tost. 


I bus. the technology of space heating by a solar energy air system has 
been well developed for a number of years and could have been applied to 
large scale use if it was economical. However, low fossil fuel and electrical 
energy costs discouraged the use- of relatively expensive solar heating 
systems until the 197.3 oil .ind energy shortages. When fuel and elcctnciiy 
prices began a rapid upw.ud spiral, solar heating became economically 
competitive in many parts ol the world. 

In eirly 1974. Di. l-of and several associates organized Solaron 
CorpiMation to design, manufacture, and market solar heating systerns for 
residential, commercial, and industrial buildings. The company sU-chnical 
staff designed a sol.ir air heating production model. basi*d on Df- Lot s 
knowledge and the .iccumulated years ol practical experience with t e 
mi prototype system m the Lot residence. Since 1974. Solaron has 
furnished solar heating systems lor a large number of residences and 
commercial buildings throughout the U.S.A. and overseas. 


Ihe SoKiror. Corporaturn sol.ir heating system is effective in residential, 
commerical and industrial buildings. Air is the circulating heat transfer 
medium Ihe patented flat plate collector array consists of a combination 
of factory preassembled panels which can be mounted directly on a 
south l.icing riH)f ol proper till, with proper supports on a flat riK)f or in 
another suitable location ne.ir the space to be heated. A factory pre- 
assembled air handling unit containing .lutomalically actuated dampers, .in 
optional domestic vs.iter preheater and a temperature control pancM com- 
pletes the Solaron package. A full-size, auxiliary conventional heating 
system and the installation labor are provided by others. 
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(.LNLRAL SYSTLM DtSCRIPTION 

Ihis is intiMuK’J lo show a typical installation and relationship of 

the collectors, air handler, heat stora^je unit, motorized dampers, back- 
draft dampers and domestic water toil. The dampers used in solar AIR 
systems are very important t») the successful operation of the system. 
Iherelore, Solaron provides speual dampers with airtight seJtls which are 
designed for lonn hie and trouhle-lree service. The purpose or function 
of each damper is described below • 

" MIT-I Molort/ed damper . Closes to prevent told air from falling* 

Irom the collector and leaking into the system in the 
"Healing lrr*m Morale Mode” 

M otorized damper . Closes in the "Storing Heat Mode" to 
direct air to the heat storage unit. 

'• BD-I Backdralt dam per . Closes in the "Storing Heat Mode" to 

prevent reverse flow down the return air duct. 

Backdralt damper . Cdoses in the "Heatinjj from Storage 
Mode’ to prevent the possibility of cold air from being 
drawn down from the collector and leaking into the system. 
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I he lullov^in)( jre Jh/ed %ystem modcN of operation. The system in 
your building; may have different design features. 

Mode Heating from Collectors 


Air, the circulating heat transfer medium, is drawn through the flat plate 
collector where it is normally heated to about • ISO*’! . When the 

space requires heat, the vriar heated air is drawn through the air handling 
unit in which a motorized damper is automatically iipened to direct the 
hot air through the .luxiliary heating unit and out into the space. Ihe air 
then returns to the collector at about 70*M where it is again heated and 
the cycle repeats itself. 



Mode* Storing Heat 


When the space temperature is satisfied, the automatic control system 
diverts the s*)lai healed air into the heat sioiage unit where the heal is 
absorbed by the pebble bed. Relatively cool air fiom the bottom of the 
heal storage unit (i.e., normally at 70‘*l ) returns to th<* collector where 
It is healed. 


S V' ' ^ 




xr AT S’OSA .( *. 

" T^* H. .• « M-yt 

'P *Op-t 
S nc€ Nlf ^ 
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Mode C. Heating from Storage 


At niKht Of on cloudy days when solar cnrrgy is unavailanic and when heal 
is needl'd in the space, the automatic control system directs the building 
iclurn a>r into the bottom «»l the heal stora);e unit, up thfou^h the pebbles 
where the air is heated, thKHi^h a porti«>n ol the air hand!in)( unit and into 
the space via the auxiliais heatinn unit Ian. When the solar heated air do.'s 
not maintain the space thermostat setting, the automatic control turns on 
the auxiliary heater to add the required heat. 


HEATED SPACE | 
> 


Solar 

Hcai«d 


COOLED SPACE 

Opt'Onai 


I ur n 
Air 


DorraMC 

Water 


Cooled 

Supply 

Air 






Mode L. Heat Pump Systems - Second Stage Heating 
(st»lar energy avail able) 

Heal pump systems should r»ot operate in their heating mode when the 
return air temperature is high (above 7S^*I ). Iherelore, on a call for 
second stage healing with heat pumps, the solar system is bypassed. All 
the return an goes through the M|)-^ bypass damper to the indoor heat 
pump unit. Note the solar energy is not wasted since it will go into storage 
and be usc’d later when there is a call lor lirst stage heating. 



70*F 


Mode F. Heat Pump Systems - Second Stage Heating jno s olar) 


Ihis IS the same as Mode 1 except the solar air handling uivl is m*l storing 
heal. All the return air goes through MD-F As soon as there is a call lor 
lirst stage healing the ssstem will heal liom storage and the s>slem 
operates as in Mode C.. 
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Heat Storage 


The use of pebbles in the heat storage unit is particularly effective with an 
air circulating solar heating system. The pebble bed maintains a steep 
temperature stratification (i.e., hot on top and cold on the bottom). 
This allows air to be provided at the highest available temperature to the 
heated space from the top of the pebble bed. It also allows air to return 
from the bottom of the bed to the collector at essentially room tempera- 
ture. This ensures maximum efficiency of solar heat collection and 
delivery. 

The most efficient and least expensive heat storage device fur use with a 
circulating air system is a bin of clean pebbles between 3/4 inch and IV^ 
inches in si/e. The storage volume is normally si/cd in accordance with the 
parameters illustrated. Increasing the storage above the range of 0.50 to 
0.75 cubic feet for every square foot of collector will have little or no 
effect on increasing heat obtained from the '^olar system. 



• trrrcT or rock xioutot 




Charge Cyclop 

A typical solar system during the winter starts in the morning after having 
used most of the stared solar energy for the nighttime heating require- 
ment. The collector outlet temperatures (and temperatures into storage) 
typically peak during the middle of the day and arc lower in the early 
morning and late afternoon. This results in stratified layers of heat such as 
120‘^f to I4()*^’F at the top, approximately 140‘’f near the middle, 100‘H 
to 120“f near the bottom and 70‘’F at the bottom. 



Discharge Cycle* 


Heat is extracted from the storage unit in reverse of the charge cycle. 


The energy stored m the late afternoon is used first. 

Lnergy stored at the highest temperatures during the middle of the day 
is used at night during the peak heating hours. 

Lnergy stored from the early morning hours is used towards the end of 
the peak nighttime heat mg hours. 


* Propagation of the temperature profile through the pebble bed during 
a typical charge -discharge cycle as measured in actual system operation 
at Colorado State University . 

The length of time that the system can heat from the solar storage unit 
will vary as a function of the amount of solar energy available and how 
cold It is outside. There can be times when there will be no heat in the 
storage unit (i.e. cold winter days when all of the solar energy collected 
during the day is entirely used up during the same day). 
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Sularon Air HandlinK Units 


Solarun provides a standard taetory 
prcasscmbicd air handling unit, in- 
cluding a blower and field installed 
motor. A separate pair of motor- 
ized dampers is furnished for 
mounting in the duct s>stem. The 
installer attaches ducts from the 
collector, heat storage, and auxil- 
iary heating system to the air 
handling unit. Certain systems may 
recjuire additional motorized 
dampers. 

The air handlei can be mounted 
either vertically or horizontally . 
The motorized dampers are 
mounted at convenient positions 
in the ductwork between the collec- 
tor and the air handler and between 
the air handler and the auxiliarv 
healing sy stem. 



Gravity-Operated Dampers 


A typical Solaron system will 
contain two gravity -operated 
dampers located on the return air 
side of the solar system. These 
dampers .rulomatically open when 
air is blown through the ducts by 
the solar system. However, when 
the system is not operating these 
dampers will automatically close 
to prevent the cold night air from 
leaking down the ducts and into the 
heat storage unit. 

Domestic Water Preheater 



SLL SCHtMATIC ON P.13 


This is an option which may or may not be included in your system. 
The water preheater system contains an air-water heat exchanger coil, a 
small water circulating pump and an insulated storage stank. During all 
months of the vear, hot air from the collector heats the water circulated 
by the pump through the heat exchanger coil. Warmed water is collected 
in the insulated storage tank, from which the regular water heater draws 
its supply. The preheater is replenished from the cold water line. A 
simple control turns the pump on when solar heated air is being delivered 
from the collector. While many systems have two domestic water tanks, 
certain system designs require only one. 


System Controls 


\s par! of the complete heating tystem, Solaron furnisher an automatic 
control syvtcm, including the necessary sensors and switches. The 
controller acts to shift the system automatically from one mode of 
operation to another, as required. The control system turns on the blower 
for collector operation when the sun is providing enough energy lor 
storage or uh\ It also controls the blower in the auxiliary heating unit 
when air circulation to the heated space is required. The controller shifts 
operation between heating the building space and storing heat during a 
sunny day, and later acts to circulate heated air through the storage into 
the building at night. In addition, the control system turns on the auxiliary 
furnace when more heal is required than the solar collector or heat storage 
can furnish. 


SOLARON 


CONTROL UNIT 



tUtlMHI ■ C 
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Auxiliary Heating System 


tvery solar heated building requires a full si/c, auxiliary heating unit 
which uses IcKally available fuel (electricity , gas, oil, wood, propane, etc.). 
Because Stilaron’s solar heating systems use air as the circulating heal 
transfer medium, they are easily integrated into conventional air distribu- 
tion systems. 

The auxiliary unit must be sized to furnish the entire building heating load 
on the coldest day of the year. 

The auxiliary healing is furnished by gas, oil, or electric duct heaters or 
hydronic coils mounted in the conventional duct system. The automatic 
damper system in the S<»laron air handler will automatically respond by 
directing air to the space or to storage, as required. Control interlock 
between the solar system and the conventional heating unit utilizes 
standard temperature control practices. 
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Thi' (ullovkinit inforrruiion m:\s lurth j dcUilcd dcMinpiion of the cuntrui 
logic to opcr^le j Solarofi You should refer to the following 

system schematic jnd the legend to jssist in understanding this section. 

There are two models of Solaron controllers uwd in most Solaron systems: 

1. ) For use with conventional heating systems (which may include air 

conditioning). 

2. ) f or use with most conventional heat pump auxiliary systems. 

I. SOLAR LNLRC.Y AVAIL ABI L, When a 4()‘»F differential is achieved 

between sensors Tco (collector outlet) and Tci (collector inlet), the 

following events take place: 

A. Storing Ffeat • no demand for space heating. 

I. Differential thermostat in controller will energi/e control 
circuit to: open MD I; turn on Solaron air handler blower; 
turn on hot water pump (optional); close MD 2. 

B. F irst Stage Heating • demand for wilar heat in space. 

I. The controller circuit will; turn on auxiliary unit tan (auxib 
iary heat v»urce is off), open MD-2. 

C. Second Stage Heating • demand tor additional heat (auxiliary). 

1. The conventional space heating control circuit will bring 
on the auxiliary heat source (gas, electric, oil, etc.), 

2. The heat pump control circuit will bring on the heat pump 
compressor and fully open MD-3. (Note; MD-2 closes on 
second stage tor heat pump.) 

D. Third Stage ffeating (heat pump applications only ). 

1. A second thermostat will bring on electric resistance strip 
heating elements in auxiliary heating unit. (An outdoor 
•temperature wnsor may be usc*d instead of a second 
thermostat.) 
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Sequcmr of Uprr4iion 


O * Djmpcr i» Open 


MODt 

MDl 

MD-2 

HDI 

BD-2 

D1 

D-2 

AMU 

AUX 
f AN_ 

MD-3 

Heatinic from Collector 

O 

O 

0 

O 

O 

C 

On 

On 

M 

Mealinit from SloraRC 

C 

O 

O 

C 

O 

C 

Off 

On 

«« 

SlorinK Meal 

O 

C 

C 

O 

O 

C 

On 

Off 

[J^ J 

Water Mealing (Summer) 

O 

C 

L-^ 

C 

C 

0 

On 

Off 

M 

Air Conditioning and Water Mealing 

O 

C 

c 

C 

C 

O 

J 

On 

On 

m 


C Damper it Cloved 


i See MD-3 devmn Crtlefla | 


aT Differential thermostat 

T^j Temperature senst>r c«>llettor inlet 

Tco Temperature senv>r collector outlet 

Ts Temperature senvrr rock bin storage 

Tw Temperature senstrr water tank 

W| f irst stage of heat (solar) 

W2 Second stage of heat (auxiliary) 
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MD-1 

Motorized Dampers 

MD-2 


MD 3 


BD-1 

Backdraft Dampers 

BD-2 


D 1 

Manual Dampers 

D-2 


AHU 

Air Handling Unit 


I* %ff 


• » 







II. SOLAR LNIRGY NO! AVAILABl b. When the differential between 

Tto Tej drops to 25“f or less the fullowinK takes place: 

A. The conventional space heating control circuit will: close MD-I ; 
turn oft air handler blower; turn off hot water pump (optional); 
open MD-2. 

B. First Sta^e Heating * demand for stored solar heat in space. 

I. When sensor (heat storage box) is above 90‘*F , the con- 
ventional space heating control circuit will automatically 
bring on the auxiliary heating unit to ensure a minimum 
supply air temperature which will avoid the sensation of 
drafts. (Note: The heating system will still be circulating 
air through the heat storage unit to ensure all of the solar 
energy is used.) 

C. Second Stage Ffeating (same as l-C above). 

D. Third Stage Heating (same as l-D above) ■ heat pump only. 

III. DOMESTIC WATI R HEATING 

A. Winter operation permits domestic water to be preheated any 
time the system is storing heat. The sensor T^ will shut off the 
hot water pump when set point temperature of 140”F (can be 
adjusted) in the domestic water storage tank is reached. 

B. Summer operation permits the T^ sensor, when satisfied, to shut 
down the hot water pump and Solaron air handler and close 
MD-1 until water temperature in the storage tank drops IS^^F 
below set point of Tw 

IV. AIR CONDITIONING 

A. Solar available: System preheats domestic water, auxiliary system 
cools space as demand is dictated by thermostat and MD-3 opens 
fully. 

B. Solar unavailable: Auxiliary system operates as in IV-A above and 
the solar air handler and domestic water pump are off. 
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HOW TO OPERATE YOUR SOLARON* SYSTEM 


The Solaron system is simple to operate. All you have to do is set the 
thermostat to the desired temperature. The automatic control system will 
do the rest. We rtxommend that to obtain the most benefit from your 
T [I'^ucc the thermostat temperature setting to 65‘H 
(10 C) or less at night during the coldest period of the year when the 
storage will typically be depleted before morning. (Heat pump auxiliary 
units may be left at one temperature setting. Consult your heat pump 
supplier for setback information.) 


for the rest of the year, to minimize auxiliary energy usage, the thermo- 
stat should not be set back at night. If it is reduced, the usage of backup 
fuel may actually be increased. The system is designed to turn on the 
auxiliary system when there is a two degree (or more) difference in the 
temperature of the heat space and the thermostat setting. Accordingly 
when you increase the thermostat setting in the morning, the auxiliary 
heating system could be turned on even though there may still be suffi- 
nent heat (solar) in storage. 


Win ter • Su mmer Operation 

Many solar systems have two operating cycles. The winter cycle is lor 
heating your home and preheating the domestic hot water (if you selected 
this option). The summer cycle is only for preheating the domestic hot 
water. I he system controller has a switch which is visibie from the outside. 

ou should move this switch to the desired operating cycle. The system 
controller is typically located in the mechanical room, near the air-moving 
equipment. YOU DO NOT HAVE TO REMOVE THE COVER Of THE 
SYSTEM CONI ROLLER TO MAKE THIS ADJUSTMENT 


A typical system may also have one or more dampers which must be 
changed at the same time. See schematics on pages 13, 4, 5 and 6 for the 
location of these dampers D-1 and D-2. These dampers arc generally 
rnanually operated. These- dampers are not supplied by Solaron so you 
should have the installer explain how to operate the dampers he selected 
for your system. If THE DAMPER IS SET IMPROPERLY YOU MAY 
GET NO STORED flEAT IN THE WINTER WHEN YOU NEED IT OR 
YOU MAY STORE fILAI IN THE SUMMER WHEN YOU DO NOT 

need it. Some locations may require heat to be stored in the summer 
due to night healing needs. 
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Optional System Monitor 


Your system may have an optional "System Monitor" which would typi- 
cally be installed near the thermostat. Six operations arc monitored and 
will indicate which functions of the system arc operating. Typically the 
monitor will show the simultaneous operation of more than one function. 
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A li^ht by these operations indicates the following functions. 


System On: System is ready to operate. If this light is not on 

then check circuit breaker or fuse box. If the light 
still is not on then call serviceman. 


Solar Collecting; Power is being supplied to the solar air handler, 

the blower motor is operating and air is circulating 
through the collector. 

Water Preheating: Power is being supplied to the water pump and the 

domestic hot water preheat is operating. This 
operation will function only it you selected this 
option. 


Solar Heating; Solar heat is being supplied to the house. If solar 

collection light is also on then heat is being supplied 
directly by the collector; otherwise, heat is being 
supplied from storage. It auxiliary heating light is 
also on then the st)lar system is supplying part of 
heat requirement. 


Auxiliary Heating: Auxiliary heating system is operating. 


Cooling: 


This operates only if the house has conventional 
air conditioning. 
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ROUTINL MAINTLNANC t 

lhi‘ S.>l.«fon system requites onlv mimtnal upkeep tut eumomiul and 
lonK-Ijsimn operalum. We teu.mmend that a itualilied sefvitcman thetk 
t c opera I urn of the system tssite a year. The system installer \sill either 
perform this service for you or ssill retommend a serviceman. 

Bl SURI lO OISC.ONNKI lll(IKI(ll> BM OKI SI KVK INt. 
ANV II U TRI, A, <<,M,.„NIN,S (eon, hl,„. Inp.^s! 

The minimum maintenarue renuirements to be d.me are described below; 
^)Uon Air Handler Model AUO400 AND AUOSOO 

mow^ MoIh. Visually check motor to confirm which type 

you have. 1)0 NOI OVI ROIL. 

lype I Permanently sealed hearings • no 
ml required. 

lype 2 Motor with oil cups • oil twice a 
year (#20 S.A.L. non deteryjent oil). 

I ermanently sealed • no oil rec|uired. 

( heck wear and tension, replace if necessary . 


Bloyver BeaririKs 
V-Belt 


tOLAACHV 

motoh 

AOdUSTAttC 

OA'VC 


MOTOA AOdUtTWINT 
•OLTS 



'tiCO 


V srcT 



Solaron Motorized Dampers 
Damper Motors 


damper 

LINKAGE 

- DAMPER 
MOTOR 


Damper Linkage 


Water Pump 


Filters 


Oil twice a year (#10 S.A.I . non -determent 
oil, similai to #4(i5 Anderol or (loodliuht 
*10 oil), DO NOI OVI ROIL. 

( heck play and tension of all push rods and 
arms. Check damper closinjt for ti>>ht seal. 
Readiusi if needed. Oil (same as damper 
motor .ibove). 

I he (iiundlos circulation pump requires no 
oiling since it is water lubricated duiiry^ 
nttrmal operation. Vour system will have a 
water pump only if the domestic water 
preheat option is selected. 

I he' sc’ should be changed twice yearly or 
moie often it conditions warrant. It is im- 
portant that filters be clean if the system is 
lo operate efficiently. New system owners 
should change filters after the first tour 
weeks of operation. 
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STtPS TO FOLLOW TO OBTAIN MAXIMUM PEKFORMANC L 
FROM YOUR SOLARON* SYSTEM 


I stimaU's of syslcm potlotmantc aic lypitally basi-d on avcta>{c wcalhor 
huti'au data actumulalod ovot many yoai'.. Yearly variations arc U) be 
ex|H‘cted because of ihany*es such as solar radiation available, tempera- 
tures, wind conditions and living habits. 

I he amount ol heat supplied by the solar system will vary by month, lor 
example, a system desinned to supply (>0 percent ot the ANNUAL heating 
requirement may supply only 2S percent in tl 'Idest month ot the year 
and virtually all the heating requirements in the spring, summer and tall. 
It a system is supplying only 25 percent ol the heating requirement tor a 
month, then most ot the heat produced by the solar collector that month 
will be supplied directly to the heated space duriiig the day and very little, 
it any, heat will be retained in storage lor use at night. 


CRITERIA FOR SELECTION OF THE ANNUAL FUEL SAVINGS PERCENTAGE 



'00 •/« Of TMf »f » HCA^iNOlOAO 

*1. 

• . 

SPAl. f me AT NO ICAO ASA ruNCi SO* 

iMt r Of tm* teas 


BUILDING 
SPACE 
HE ATlf^ 


TH lOAO vAms v*itM The Timi Of »Mf »EAW Th* SOIAM S'STIM 
SmCuIO N(’»<ma. l* be S'7I 0 To <• ''VlOE TO 7S*<. Of T ME 

TE ANir ME aTino load 

note tme iOO*'. StSTIM mas a lAROI amount Of NONuTIlliED 
ENE«OT and S 'm»wa T . a, K NICONOMicAl 



To improve the elletiiveness ol 
following: 


your solar system you should do the 


e 


Insulate your house. Consult lotal insulation 
recommended (or your area. 


yuppliers for exact R value 


® Use double pane glass or storm windows. 

• Romomb.-- ,hj, mj„v w.mc ho., whon they .,o in u>o 

0 Keep fireplace dampers clowd when not in use. 

® Run exhaust fan for minimum time. 


Keep windows and doors closed during heating season. 

Set thermostat at maximum of Hurin • < ^ 

of 65‘M flS^ri It niiht I i ^ Jnd maximum 

Ol o.-> r tiB L) at night only during the coldest period of ihr s/pt 

lioVoTlrpmbJrlirof'LX^^^ 


® Caulk your house to minimize air leaks. 


e 


Minimize usage of electrical, fuel oil and/or 
What may appear as fuel usage may also be 
jppliances. 


gas operated appliances, 
increased usage of other 


0 Insulate the preheat water tank ,:nd hot wa er tank it ..nc 
supplied with adequate insulation. 

*> Insulate hot water lines. 

Note that the collectors are free from shading. 

vou h.,.. 


91 



IF YOUR SOLARON* SYSTEM DOES NOT WORK 

To obtain assistance you should: 

o| irst, contact the system installer. If you do not know the company’s 
name then call your builder. 

o If your system installer should not be readily available, then contact 
any installer of S«>laron equipment (see telephone Yellow Pages). 

o If you need further assistance, contact the nearest Solaion distributor 
(see telephone Yellow Pages). 

o Should all efforts to obtain local assistance not be successful, then 
contact : 

Solaron*Corporation 
300 Galleria Tower 
720 So, Colorado Boulevard 
Denver, Colorado 80222 
Telephone (303) 759-0101 


Due to Solaron"’s continuing policy of product improvement, products 
and specifications may change without notice. 
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